Objectives: This article reports on a prospective controlled study that challenges the aspect of weight gain in posttonsillectomy patients in both an objective and subjective manner. This study found that although there is increased oral intake in post-tonsillectomy patients there is also an increase in physical activity. Design: Prospective case controlled study Participants: A total of 100 patients between the ages of 2 and 14 years who underwent tonsillectomy were randomly selected, but 53 of them came for regular follow-up and were monitored for their growth by measuring their height and weight for 1-year post-tonsillectomy. The postoperative body mass index (BMI) Z score variation over three different time points was compared to controls. Questionnaires were used as a subjective method for analysis. Results: Statistical analysis failed to show significant weight gain in post-tonsillectomy patients compared to control group at 3 months, 6 months, and 1 year. Results of questionnaires were analyzed and showed that patients who confirmed an increase in oral intake and sleep also confirmed an increase in the level of physical activity.
INTRODUCTION
Several studies [1] [2] [3] have shown that tonsillectomy may lead to an increase in weight by decreasing the energy [4] required in mouth breathing, lower rates of recurrent respiratory tract infections [4] [5] [6] , increased oral intake [4] , increased levels of growth hormone, and decreased levels of systemic catecholamines [6, 7] . However, many of these studies are not randomized controlled trials and do not consider body mass index (BMI), which makes the study not comparable to a population with the same demographic features, leading to bias. The aim of this study is to assess the effect of tonsillectomy on growth of children from 2 to 14 years, considering percentiles of BMI, which makes comparing children of different ages and sexes possible.
Materials:
This is a prospective case-controlled study in which 100 patients between the ages of 2 to 14 years who underwent tonsillectomy between January 2012 and December 2015 were randomly selected as cases and were followed up to monitor their growth by measuring their height and weight for 3 months, 6 months, and 1-year post-tonsillectomy. The indications of tonsillectomy were recurrent throat pain, snoring, or both. One-hundred patients who visited our outpatient department for reasons other than chronic adenotonsillitis in the age group of 2 to 14 years were randomly selected as controls and were followed up to monitor their growth by measuring height and weight for first visit (i.e., 0 months, 3 months, 6 months, 1 year). Weight and height were taken into account to ensure overall growth of cases and controls. Both were measured in our clinic. Patients taken as controls were visited for other reasons and diagnoses, such as foreign body ear, nose, throat, otitis externa, Bell's palsy, and various reasons other than chronic adenotonsillitis and growth delay. All cases in the study group underwent tonsillectomy in our hospital by cold steel, welding, laser, or radiofrequency methods. Patients who underwent adenoidectomy and myringotomy with tonsillectomy were also included among cases.
Among 100 cases whose preoperative weight and height were noted, 53 patients came for regular followup at 3, 6, and 12 months. Further, among 100 controls randomly selected, 52 of them came for follow-up at 0, 3, and 6 months, and 1 year. These discrepancies in followup were due to missed appointments and follow-up by cases and controls. Specific questionnaires were asked to parents or guardians on 1-year follow up of 53 cases to analyze whether any changes occurred in the patient's lifestyle postoperatively compared to preoperatively.
DISCUSSION:
Contrary to many studies [8] [9] [10] [11] [12] [13] , when we compared postoperative BMI Z to control group, there was an increase in BMI in the study group compared to controls, but this gain was not statistically significant. Our result is very comparable to a conclusion in the Journal of Laryngology and Otology (2016) [14] , in which two independent researchers systematically reviewed the literature from 1995 to 2014 for studies on patients who underwent adenotonsillectomy with weight-based measurements before and after surgery. Six papers satisfied all inclusion criteria. Four of these papers showed a significant weight increase, and the others did not. They concluded that the current evidence points toward a short-term association between adenotonsillectomy and weight gain in patients with obstructive sleep apnea (OSA) [14] . But our study failed to show any short-term increase in weight gain postoperatively compared to controls.
Roemmich et al. [7] postulated that because children with OSA are often hyperactive, curing children of OSA
Methods:
All data were computed in Microsoft Excel and patients' BMI and Z scores were calculated. BMI was calculated by the formula: Weight in kg/ (Height in cm/100)2.
RESULTS:
A total of 105 children participated in the study, 53 underwent surgery (case) and 52 were in the control group. The preoperative BMI Z scores were not significantly different in both groups (-0 The BMI of cases and controls was categorized into healthy weight, obese, overweight, and underweight. Accordingly, cases and controls were compared, which showed that p value is not <0.05; hence, there is no statistical difference, as stated in table 2. In our analysis of questionnaires completed by 53 cases, as shown in table 3. 73.58% of total cases agreed that there was an increase in oral intake, while 71.69% of cases had an increase in their level of activity. This explains that even though increase in oral intake will result in increased weight gain, increased physical activity level will balance the BMI. Increase in physical activity may be due to better breathing and good sleep postoperatively. Of those who completed the questionnaire, 88.67% agreed to have better breathing after surgery and 92.45% agreed for having better sleep after surgery. might lead to less hyperactivity and therefore to less calorie expenditure. According to our questionnaires to parents and guardians, most agreed that children had a positive effect oral intake, sleep and also level of activity or studies improved.
CONCLUSION AND RECOMMENDATIONS
Although some studies found weight gain after tonsillectomy, our study denies any effects, and we strongly recommend not hesitating to perform tonsillectomy if there is clear indication for it even in borderline, overweight, or obese patients.
